Development of fluorophore dynamics imaging as a probe for lipid domains in model vesicles and cell membranes.
The ability to detect raft structures in membranes continues to present a problem, especially in the membranes of live cells. Rafts, generally considered to be small (< 200 nm) sphingolipid-rich regions, are commonly modelled using lipid vesicle systems where the ability of fluorophore-labelled lipids to preferentially locate into domains (basically large rafts) is investigated. Instead, in this study the motional properties of different fluorophores were determined using two-photon excitation and time-correlated single-photon counting coupled with diffraction-limited imaging with polarizing optics in scanning mode to obtain nanosecond rotational correlation time images. To develop the method, well-characterized domain-containing models consisting of giant unilamellar vesicles comprising mixtures of 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine, sphingomyelin and cholesterol were used with the fluorophores diphenylhexatriene, 1-palmitoyl-2-{6-[(7-nitro-2-1,3-benzoxadiazol-4-yl)amino]hexanoyl}-sn-glycero-3-phosphocholine and 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-N-(7-nitro-2-1,3-benzoxadiazol-4-yl). Accordingly, images of rotational correlation times of the probes revealed domain structures for all three probes consistent with other studies using different approaches. Rotational correlation time images of living cell membranes were also observed. The method has the advantage that not only does it enable domains to be visualised or imaged in a unique manner but that it can also potentially provide useful information on the lipid dynamics within the structures.